Mammalian elongation factor 4 regulates mitochondrial translation essential for spermatogenesis.
Elongation factor 4 (EF4) is a key quality-control factor in translation. Despite its high conservation throughout evolution, EF4 deletion in various organisms has not yielded a distinct phenotype. Here we report that genetic ablation of mitochondrial EF4 (mtEF4) in mice causes testis-specific dysfunction in oxidative phosphorylation, leading to male infertility. Deletion of mtEF4 accelerated mitochondrial translation at the cost of producing unstable proteins. Somatic tissues overcame this defect by activating mechanistic (mammalian) target of rapamycin (mTOR), thereby increasing rates of cytoplasmic translation to match rates of mitochondrial translation. However, in spermatogenic cells, the mTOR pathway was downregulated as part of the developmental program, and the resulting inability to compensate for accelerated mitochondrial translation caused cell-cycle arrest and apoptosis. We detected the same phenotype and molecular defects in germline-specific mtEF4-knockout mice. Thus, our study demonstrates cross-talk between mtEF4-dependent quality control in mitochondria and cytoplasmic mTOR signaling.